
Mentor Abstract #25 
 
Project Title: Innate immune activators for antiviral defense against PRRSv  
 
Principle Investigator(s):  Crystal Loving, USDA-ARS-NADC 
    Crystal.Loving@ARS.USDA.GOV  
 
Collaborating Investigator(s): Susan Brockmeier 
 
Abstract:   
Porcine reproductive and respiratory syndrome virus (PRRSv) is a major problem 
for swine producers in North America.  Vaccines that are currently available do not 
provide adequate protection and better vaccines and therapies are greatly needed.  
One antiviral immune cytokine, IFN-alpha, has been shown to reduce virus 
replication in animals. IFN-a activates antiviral defenses to inhibit virus replication. 
Other immune stimulators, including cytokines or chemical agonists, likely initiate 
antiviral defenses and may be used as a therapy or vaccine adjuvant. The summer 
project will include evaluating different cytokines and compounds for their ability to 
inhibit PRRSv replication in cell-culture and understanding immune pathways 
activated by the different stimulants. The work for this project will provide the 
opportunity to perform cell isolation and culture, virus propagation and 
quantification, ELISA, real-time PCR, and subsequent data analysis. The goal of the 
project is to identify compounds that stimulate the innate immune responses in 
porcine alveolar macrophages that subsequently inhibit PRRSV replication. 
 
 
 
 

mailto:Crystal.Loving@ARS.USDA.GOV


Mentor Abstract #26 
 
Project Title:  Escherichia coli O157:H7 proteins  expressed  in the Bovine 
Rumen using Proteomics 
 
Principle Investigator(s): Indira T. Kudva, Food Safety and Enteric Pathogens 
Unit, National Animal Disease Center, USDA, Ames, IA. 50010 
Indira.Kudva@ARS.USDA.GOV  
 
Collaborating Investigator(s): Thomas Casey, Food Safety and Enteric Pathogens 
Unit, National Animal Disease Center, USDA, Ames, IA. 50010 
 
Abstract:  

To better understand   Escherichia coli O157:H7 (O157) infection of the 
bovine gastrointestinal tract (GIT), we studied survival/adaptive  mechanisms in the 
bovine rumen by defining  both  growth characteristics and the proteome of O157 
cultured in rumen fluid (RF) obtained from rumen-fistulated cattle fed low protein 
content “maintenance diet” under diverse in vitro conditions. Bottom-up proteomics 
(LC-MS/MS) of whole cell-lysates of O157 cultured under anaerobic conditions in 
processed RF resulted in an anaerobic O157-proteome comprising 35 proteins 
functionally associated with cell structure, motility, transport, metabolism and 
regulation, but interestingly, not with O157 virulence.  Shotgun proteomics-based 
analysis using isobaric tags for relative and absolute quantitation used to further 
study differential protein expression in unprocessed RF (uRF; RF containing all 
normal rumen microbial flora) complemented these results.  Overall, these results 
indicated that in the rumen, the first anatomical compartment encountered by this 
human pathogen within the cattle gastrointestinal tract (GIT), O157 initiates a 
program of specific gene expression that enables it to adapt to the in vivo 
environment, and successfully transit to its colonization sites in the bovine GIT.   

To more comprehensively inform on the adaptive mechanisms involved and 
also help direct evolution of novel modalities for blocking O157 infection of cattle, 
we are currently complementing the above studies by examining growth 
characteristics and protein profiles of diverse O157 strains (i)  in vitro using uRF 
from animals fed different diets and with additional O157 strains; and (ii) in vivo 
using rumen-fistulated cattle. .  Both ongoing projects will provide interested 
candidates insights into animal experimental techniques, laboratory microbiology 
techniques and state-of-the art proteomics analysis tools. 

 
 
 

mailto:Indira.Kudva@ARS.USDA.GOV
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Mentor Abstract #27 
 
Project Title: Developing a model for Digital Dermatitis 
 
Principle Investigator(s): Jenny Wilson-Welder, David Alt 
National Animal Disease Center 
Infectious Bacterial Diseases Research Unit 
1920 Dayton Avenue 
Ames, IA 50010 
Office 515-337-7645 
Lab 515-337-7640 
FAX 515-337-7428 
Collaborating Investigator(s): vice-Zuerner position, Steve Olsen 
 
Abstract:   
 
Before therapies or other intervention strategies for bovine digital dermatitis (DD) 
can be evaluated, a reproducible animal model needs to be developed. The first step 
in development of this model is to evaluate the pathogenicity, or more specifically, 
the ability of bacteria associated with DD lesions to invade and persist in/on the 
skin. Building on a previously published mouse model, the project will evaluate 
abscess or lesion development of  combinations of bacteria that have previously 
been isolated from DD lesions. The student will develop skills in culture techniques 
for anaerobes and other fastidious bacteria, preparation of specific media for 
fastidious anaerobes, in vivo experience in infecting and sampling mice,  and 
expertise in  immunological  and histological evaluation of murine responses to 
infection. Previous attempts at development of a digital dermatitis model have only 
been by injecting pure Treponema cultures in mice, or by inoculating  cattle with 
pure Treponema cultures or DD lesion material.. This project will provide a student 
with experience developing an in vivo model for an animal disease syndrome, while 
strengthening their knowledge of bacterial isolation and pathologic lesions in 
response to bacterial infection.   
 
 
 
  



Mentor Abstract #28 
 

 
Project Title: PRRSV DIVA Vaccine Efficacy Trials 
 
Principle Investigator(s):  

Dr. Kay Faaberg, NADC ARS USDA 
kay.faaberg@ars.usda.gov  
Dr. Kelly Lager, NADC ARS USDA 

 
Collaborating Investigator(s): 
 Dr. Allyn Spear, NADC ARS USDA 
 
Abstract:  Porcine reproductive and respiratory syndrome virus (PRRSV) is 
foremost pathogen of swine in the United States, responsible for an estimated $664 
million annually. The development of vaccines to PRRSV that can differentiate 
infected from vaccinated animals (DIVA) are a top priority. Several candidate DIVA 
vaccines have been developed at the National Animal Disease Center (NADC) 
laboratory in Ames. Objectives for the CVM Summer Scholar include: 1) evaluation 
of candidate vaccine replication under defined experimental conditions in the 
laboratory, 2) aiding in the completion of a vaccine trial in swine. The proposed 
project would be mutually beneficial, as the Summer Scholar would gain expertise in 
numerous laboratory techniques and working with a swine model to evaluate 
vaccine performance, and NADC will benefit by having additional support for 
ongoing PRRSV studies examining viral growth in the laboratory and in swine, and 
assessing the swine response. 
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Mentor Abstract #29 
 
Project Title: Antiviral regulation underlying the activation status of porcine monocytic 
innate immune cells. 
 
Principle Investigator(s): 
Laura C. Miller, Ph.D. 
Research Microbiologist 
Virus and Prion Research Unit  
Building 20 Room 2819 
Mail Stop 2S-209 
1920 Dayton Avenue, P.O. Box 70 
Ames, IA 50010 USA 
Voice: (515) 337 6794  Fax: (515) 337 7428 
Email: laura.miller@ars.usda.gov 

 
Collaborating Investigator(s): Dr. Yongming Sang (PI), Kansas State University; Dr. Bob 
Rowland, (co-PI) Kansas State University; Dr. Frank Blecha (co-PI), Kansas State University 
 
Our goal is to correlate the activation status with antiviral responses in porcine monocytic 
innate immune cells, and to functionally modulate them as a cellular adjuvant/vaccine for 
ideal antiviral potentiation in vivo.  
 
Student’s role: Provide assistance in conducting all phases of the animal studies and vaccine 
tests using porcine reproductive and respiratory syndrome virus (PRRSV) including both 
typical Type 2 and the highly pathogenic strain (HP-PRRSV) at the BSL3 facility of USDA, 
ARS, National Animal Disease Center (NADC). Conduct experiments to examine gene 
expression upon infection with porcine reproductive and respiratory syndrome virus 
(PRRSV) and highly-pathogenic strains of PRRSV (HP-PRRSV) through transcriptomic 
analysis. 
 
Activities that support development of the student’s scientific expertise: hands-on training 
in various methodologies - in vitro and in vivo studies using both state-of-the-art and time-
proven technologies to investigate the pathogenesis, immunology, and vaccinology of 
PRRSV. Training includes: wetlab experience in virology and molecular biology techniques, 
one-on-one learning of bioinformatics though expert mentors. When new results or 
discoveries are found, the graduate students will be encouraged to disseminate their 
findings. 
 
Few studies have been done to molecularly and functionally categorize porcine monocytic 
innate immune cells according to the  activation status paradigm emerging in other species. 
Understanding the relationships of activation status and antiviral states not only extends 
the activation paradigm of these cells but also integrates innate immune responses with 
several aspects of inflammation, tissue repair and overall antimicrobial activity. This is 
important because most PRRSV infections are syndromes complicated with co-infection 
from pathogens of other phyla. Therefore, integration of conventional activation status and 
antiviral states provides a framework for potentiation of overall immune response to PRRS 
diseases. Thus, through therapeutic manipulation of these cells pertaining to their 
activation and antiviral states, we ultimately will develop a cellular adjuvant/vaccine with 
enhanced antiviral efficacy for PRRS. 

applewebdata:/--A73A8CDA-6AAB-4782-97F0-5BF65025A80F-laura.miller@ars.usda.gov


Mentor Abstract #30 
 
 
Project Title:  Testing of neonatal calves for BVDV persistent infection 
 
Principle Investigator(s):   Julia Ridpath, USDA ARS NADC 
    Julia.Ridpath@ARS.USDA.GOV  
 
Collaborating Investigator(s): John Neill, Eduardo Casas, Fernando Bauermann 
 
Abstract:  
 
Bovine viral diarrhea virus (BVDV), a member of the pestivirus genus within the 
Flavivirus family, causes both acute and persistent infections in ruminants.  
Persistent infections in cattle are the result of infection of the fetus with BVDV prior 
to 125 days of gestation.  The result of such infections is that the fetus develops 
immune tolerance of viral proteins.  This allows unchecked viral replication in most 
tissues resulting in life long persistent infection (PI).  Persistently infected cattle (PI 
cattle) shed the virus throughout their lifetime and are the main vector for 
introduction and circulation of BVDV in cattle populations.  Early detection and 
removal of PI cattle from the population are critical to the control of BVDV.  While it 
has been suggested that calves should be tested at birth for PI, there is little data on 
the accuracy of testing in neonates.  Determining the appropriate time to test calves 
that provides for timely removal but also ensures accuracy of detection is critical for 
effective control.  This project will help determine the most reliable method for 
detection and the most appropriate time to test neonates.  Seven naïve heifers were 
exposed to one of two different BVDV strains at 85 days gestation in order to 
generate persistently infected calves.  These heifers are due to calf in May and June.  
Samples (buffy coat, serum, ear notch, nasal swabs) from PI’s will be collected at 
birth, 1 wk, 2 wk, 3 wk, 1 month and 2 months of age and tested with a variety of 
tests including antigen capture ELISA, PCR, IHC and virus isolation.  In addition we 
will be comparing lymphocyte populations in circulation and in tissue (primarily 
thymus) between PI calves and normal calves using flow cytometry or IHC.   The 
results generated from this study will be instrumental in developing and 
implementing testing guidelines. 
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Mentor Abstract #31 
 
Project Title: Metabolic regulation of staphylococcal pathogenesis 
 
Principle Investigator(s): Greg A. Somerville, University of Nebraska-Lincoln, School of 
Veterinary Medicine and Biomedical Sciences 
gsomerville3@unl.edu  
 
Abstract:   
 

The bacterium Staphylococcus aureus poses major health risks and causes significant 
economic hardships in the dairy and food industries. The annual economic impact of 
bovine mastitis in the United States is approximately $2 billion (~$200 per milk cow per 
year) due to reduced production, animal replacement costs, discarded milk, treatment 
costs, and veterinary fees. In addition to causing bovine mastitis, S. aureus is a major cause 
of food-borne diseases in the US, a critical public health problem affecting an estimated 76 
million people each year. The ability of S. aureus to cause disease is due in part to the large 
number of known and putative virulence determinants that it secretes into the medium or 
expresses on its cell wall. Transcription of most of these staphylococcal virulence genes is 
regulated by environmental/nutritional signals (e.g., carbon, nitrogen, iron, etc.). Work in 
my laboratory is focused on the elucidation of mechanisms by which staphylococci control 
virulence factor expression in response to nutrient availability. To that end, we have 
identified and mutated several S. aureus metabolism responsive regulatory proteins and 
are in the process of characterizing these mutant strains and assessing their potential as 
vaccine candidates. This work is a good experience for any student that is interested in 
learning about the early steps in developing therapeutic strategies to combat infectious 
diseases.   
 

mailto:gsomerville3@unl.edu


Mentor Abstract #32 

 

Project Title: NEURONAL DAMAGE IN NEURODEGENERATIVE DISEASES 

Principal Investigator: 

Rodrigo Franco, PhD 
Assistant Professor 

Redox Biology Center 
Department of Veterinary and Biomedical Sciences 

Room 114 VBS, East Campus 

University of Nebraska-Lincoln 

Lincoln, NE 68583 
Phone: (402) 472 8547   Fax: (402) 472 9690 

E-mail: rfrancocruz2@unl.edu 

Webpage: http://francolab.unl.edu/ 

Summary: 

Neurodegenerative diseases are characterized by the loss of selective neuronal populations in the nervous 
system. Numerous neurodegenerative disorders have been shown to affect humans (Parkinson’s and 

Alzheimer’s disease) and domestic/farm animals (Scrapie, Bovine Spongiform Encephalopathy). Many 

neurodegenerative disorders in domestic and farm animals are clinically and morphologically similar to 

their human counterparts. However, relatively little research work has been done to understand their 
causative nature by veterinary scientists. Neurodegenerations in domestic animals are generally relatively 

rare conditions. However they do represent an extremely large spectrum of defects that, as a whole, 

represent an important group of diseases. Many of these neurodegenerations are very similar to diseases 
in humans and there is increasing evidence suggesting that in many neurodegenerative disorders, common 

cascades of molecular events occur despite widely diverging clinical and morphological presentations. 

This research project aims to identify the molecular mechanisms by which neuronal cell death 

associated with neurodegenerative disorders occurs. To achieve this, we will use novel molecular/cell 

biology techniques to determine the role of oxidative damage, accumulation/aggregation of misfolded or 

damaged proteins, mitochondrial dysfunction and cellular metabolism in neuronal cell death using 

experimental models of neurodegeneration. This experience will provide veterinary students with a clear 
insight into the mechanisms associated with neuronal cell death and with the knowledge regarding the use 

and availability of research tools to characterize better these diseases at the molecular level as future 

veterinary scientists. More information about Dr. Franco’s research can be found at: 

http://francolab.unl.edu/ 
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Mentor Abstract #33 
 
 
Project Title: Evaluation of enhanced diagnostic methods for antimicrobial resistance in bovine 
pathogens.  
 
Principle Investigator(s):  Dustin Loy DVM PhD Diplomate, ACVM 
    University of Nebraska-Lincoln 
     jdloy@unl.edu  
 
 
Abstract:  
An increase in the concentration and globalization of animal agriculture has led to many emerging 
issues, one of the most important which are related to rapid translocation and evolution of infectious 
diseases. Livestock production, especially of cattle, is one of the largest contributors to economic 
livelihoods throughout the Midwest and Nebraska, and the impacts on production caused by infectious 
diseases are significant. Antibiotic resistance in pathogenic microbes has been well documented in 
human and animal pathogens. Resistance to antimicrobial therapies in bacterial pathogens of 
production animals and livestock is especially concerning; as the number of approved antimicrobials to 
treat diseases such as bovine respiratory disease, infectious bovine keratoconjunctivitis and bovine 
enteric diseases are extremely limited. Extra-label use of antimicrobials is undergoing increased scrutiny 
by regulatory agencies, with several front-line drugs being restricted. Recognizing the emerging 
organisms and the acquisition of antibiotic resistance genes thereof, there is a need to assess large 
collections field isolates for antimicrobial resistance and other virulence factors that may enhance 
pathogenicity . Molecular methods such as PCR, gene sequencing, and phenotypic microarrays will be 
leveraged to test resistant and non-resistant strains of bovine pathogens. Further understanding of the 
genetic composition of circulating pathogens in real-time would enable prudent treatment of resistant 
phenotypes, enhance rationale design of next-generation antimicrobials and vaccines, and provide 
insight into transmission of antimicrobial resistance and virulence factors in large cattle populations.  
Student scholars will receive a noteworthy experience conducting research in a diagnostic laboratory. 

Broad outcomes will be fundamentals in clinical microbiology and bacteriology, molecular diagnostics 

and molecular determinants of antimicrobial resistance. 

mailto:jdloy@unl.edu


Mentor Abstract #34 

 

“Locations and functions of atypical B cells in dogs infected with Leishmania infantum” 

PI Dr. Christine A. Petersen 

Department of Epidemiology 

College of Public Health 

University of Iowa 

christine-petersen@uiowa.edu 

 

co-PI 

Dr. Katherine Gibson-Corley 

Department of Pathology 

College of Medicine 

University of Iowa 

katherine-gibson-corley@uiowa.edu 

NOTE- this project will take place in Iowa City.  Student will be responsible to have/find housing in the IC 

area.  It is possible that the PI can help/work with graduate or other students to find accommodations 

for an interested scholar. 

 

Leishmaniasis is a vector-borne zoonotic protozoal disease that is due to chronic infection by Leishmania 

infantum in both dogs and people.  For the last decade our laboratory group has studied the 

pathophysiological mechanisms that may lead to asymptomatic vs. symptomatic disease in dogs.  As a 

part of these ongoing studies, we are currently looking at the role of a novel type of B cells, dubbed 

“atypical B cells” denoted by their expression of the B cell receptor class IgD.  During human infection 

with HIV or malaria, these B cells are associated with poorer outcomes and disease chronicity.  We have 

preliminary evidence that these B cells are present in dogs with clinical leishmaniasis, and less so with 

asymptomatic disease.  Very little is known about where these cells reside within the reticuloendothelial 

system and their specific role in altering the course of an infection.  For this project, using frozen banked 

samples, we would like to determine where within lymphoid organs these cells reside and whether 

there are clinical correlations to the number of these cells present within different lymphoid organs.  As 

part of this project, beyond working in the Petersen Laboratory, the student will also interface with the 

Comparative Pathology group of boarded DVM Pathologists at University of Iowa.  
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Mentor Abstract #35 
 
 
Project Title: Growth of orf virus in primary ovine keratinocytes 
 
Principle Investigator (s):  Gustavo Delhon, DVM, MS, PhD 
    School of Veterinary Medicine and Biomedical Sciences 
    University of Nebraska-Lincoln 
 
Collaborating Investigator (s): Dan Rock (UIUC) 
 
Abstract: 
 
   The poxvirus Orf virus (ORFV) is the causative agent of orf (i.e. contagious 
ecthyma), a nonsystemic, highly contagious, ubiquitous disease of sheep and goats 
characterized by proliferative lesions in the facial skin and oral mucosa. Orf 
primarily affects animals less than one year old, with morbidity in a susceptible 
flock reaching 90%. Mortality is usually low; however, lesions in lips and oral cavity 
may prevent affected animals from suckling, which can result in rapid emaciation.  
   ORFV is a highly epitheliotropic virus and keratinocytes and their counterparts in 
the oral mucosa are the most important if not the only cell type to support virus 
replication. However, virus properties, including growth kinetics, have been largely 
examined in cell cultures other than primary keratinocytes, thus excluding analysis 
of critical viral host-range determinants.  
   In this proposal, ovine primary keratinocyte (OK) cultures and skin explants will 
be established and used to assess ORFV growth. For OK cultures, epidermal sheets 
obtained from sheep inguinal skin will be used to prepare OK cell suspensions. 
Purity of cultures will be assessed by indirect immunohistochemistry. For skin 
explants, punch biopsies of sheep inguinal skin will be aseptically collected and 
maintained in the air interphase in multi-well plates. OK cultures and explants will 
be maintained in a keratinocyte-specific medium. To assess ORFV growth, 1- cell 
monolayers of OKs and Oftu cells (non-keratinocyte ovine cells) and 2- skin explants 
will be infected with wild type ORFV. At various times post-infection, cell and 
explant lysates will be obtained and virus yields quantitated by Spearman-Karber’s 
tissue culture infectious dose 50 method (TCID50/mL or /g of tissue). In a similar 
fashion, the comparative growth of two ORFV mutants carrying deletions on 
potential host-range genes will be determined. 
 



 

Mentor Abstract #36 
 
Title:  Evaluate gut microbial community dynamics and function in a cannulated pig model  
 
Mentors:   Dr. Tom Burkey and Dr. Samodha Fernando 
 
The scientific literature focused on the microbiome is extensive and has implicated the gut microbiome in 
multiple diseases. Studies have also identified that imbalances in this complex microbial ecosystem has a 
profound impact on nutrition, physiology, immunity, and development. Studies of 16S rRNA genes in the 
microbiome have revealed substantial diversity in the gut microbial communities.  Many studies have 
clearly demonstrated that the gut microbiota influences host phenotype. Although significant progress has 
been made in understanding the microbiome by analyzing the microbial community structure and the 
metabolic potential, these studies have failed to identify signals of the gut microbiome that influences 
phenotype, especially microbial regulation of host genes that promote certain phenotypes. In addition, 
how diversity relates to function and the gut microbiome remains obscure. Recently, a need for new 
animal model systems to understand how the microbiome and how its structure and function interact to 
effect physiology. The cannulated pig model will provide a step closer towards understanding the 
mechanistic relationship of host-microbial interactions and it’s role in host physiology.  
 
This study will help to establish a new cannulated pig model that will help understand the mechanistic 
relationship of host-microbial interactions.  In addition, this model will facilitate manipulation of host, 
microbial, and environmental parameters to understand gut microbial ecology and microbial structure-
function relationships.  Conventionally derived, inbred pigs (Sus scrofa domestica) will be utilized in this 
study. At 15 days of age the piglets will be weaned and will be divided into 2 treatment groups. Two 
piglets will be fed a high fat, high carbohydrate diet, while the remaining two piglets will be fed a low fat, 
low carbohydrate diet. At the age of 3 weeks, a cecum cannula will be surgically inserted in all piglets. 
After allowing 1 week of recovery, on week 4, a fecal and cecum sample will be collected from all 4 pigs. 
Daily fecal and cecum sampling will be performed for the first 7 days following inoculation, and then at 7-
day intervals for an additional 4 weeks. All samples collected will be snap frozen in liquid nitrogen and 
stored until used for community and transcriptomic analysis. In addition, weekly body weight 
measurements, back-fat thickness and intake will be recorded from individual pigs to monitor growth and 
fat deposition.  
 
Paticipation in this project will provide the Summer Scholar with animal and laboratory experiences.  The 
student will be given the opportunity to participate in surgical procedures, animal care and handling, 
sample/data collection and analysis, and cutting edge molecular biology techniques.  The outcome of this 
project will be publication of information elucidating microbial community dynamics in cannulated pigs .  
 
Thomas E. Burkey, Ph.D. 
Assistant Professor 
University of Nebraska 
C206F Animal Sciences 
P.O. Box 830908 
Lincoln, NE 68583-0908 
Office: 402.472.6423 
Fax: 402.472.6362 
Home: 402.261.3569 
tburkey2@unl.edu  
 

mailto:tburkey2@unl.edu


Mentor Abstract #37 

 

Project Title: Development and Validation of a RT-QuIC Protein Aggregation Assay for Antemortem 

Diagnosis of Chronic Wasting Disease  

 
Principle Investigator(s): Anumantha Kanthasamy 
 
Collaborating Investigator(s): Paul Plummer, Justin Greenlee, Roger Main and Patrick Halbur 
 
Abstract:   

Prion diseases, also termed transmissible spongiform encephalopathies (TSE), refer to a group of 
fatal neurodegenerative disorders affecting humans and animals. They are caused by misfolding the 
soluble prion protein (PrP

C
) into the pathogenic conformational isomer PrP

Sc
 through unknown cellular 

mechanisms. Chronic wasting disease (CWD) is a TSE affecting North American cervids including mule and 
white-tailed deer, elk and moose. CWD has been spreading rapidly in free-ranging populations in multiple 
areas of western North America, including Iowa. CWD is likely to be transmitted through direct animal-to-
animal contact or indirectly through exposure to CWD prions in the environment. Early diagnosis prior to 
disease onset is essential to optimally managing CWD disease transmission. However, the necessary live-
animal diagnostic test for CWD is currently unavailable, and definitive diagnosis of CWD is still based on 
postmortem examination. Our research group has been focusing on understanding the molecular basis of 
prion-metal interactions and prion protein aggregation mechanisms (see below our relevant publications). 
In this summer scholar research project, we propose to validate a live-animal diagnostic assay for CWD 
and other related prion diseases. The principle of the assay will follow a newly developed technique, 
called real time quaking-induced conversion (RT-QuIC), which was designed for the in vitro detection of 
pathogenic PrPSc protein in easily accessible specimens. To validate this method, both recombinant prion 
protein and blood or other body fluids from CWD-infected animals will be used. The summer scholar will 
have excellent opportunities for training with sample collection, handling and a broad array of 
biochemical techniques, including high-throughput plate reader assay, western blot, PCR, fluorescence 
microscopy, slot blot, and protein purification. The student will also have the opportunity to work with a 
group of high caliber interdisciplinary graduate students as well as top researchers in the VDPAM 
department and in the NADC prion research group. 
 
Relevant Publications: 
[1] A.G. Kanthasamy, C. Choi, H. Jin, D.S. Harischandra, V. Anantharam, A. Kanthasamy, Effect of divalent 
metals on the neuronal proteasomal system, prion protein ubiquitination and aggregation, Toxicology 
letters, 214 (2012) 288-295. 
[2] C.J. Choi, V. Anantharam, D.P. Martin, E.M. Nicholson, J.A. Richt, A. Kanthasamy, A.G. Kanthasamy, 
Manganese upregulates cellular prion protein and contributes to altered stabilization and proteolysis: 
relevance to role of metals in pathogenesis of prion disease, Toxicological sciences, 115 (2010) 535-546. 
[3] V. Anantharam, A. Kanthasamy, C.J. Choi, D.P. Martin, C. Latchoumycandane, J.A. Richt, A.G. 
Kanthasamy, Opposing roles of prion protein in oxidative stress- and ER stress-induced apoptotic signaling, 
Free Radical Biology & Medicine, 45 (2008) 1530-1541. 
[4] C.J. Choi, V. Anantharam, N.J. Saetveit, R.S. Houk, A. Kanthasamy, A.G. Kanthasamy, Normal cellular 
prion protein protects against manganese-induced oxidative stress and apoptotic cell death, Toxicological 
sciences, 98 (2007) 495-509. 
[5] C.J. Choi, A. Kanthasamy, V. Anantharam, A.G. Kanthasamy, Interaction of metals with prion protein: 
possible role of divalent cations in the pathogenesis of prion diseases, Neurotoxicology, 27 (2006) 777-
787. 
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